Fingerprint based driving license management system by Chaya, Ravindra
 i 
 
FINGERPRINT BASED DRIVING LICENSE MANAGEMENT 
SYSTEM 
 
SUBMITTED BY  
 
DANISH SAYYED 
  MOHAMMED HAMZA 
SALMAN JAMIL 
 
 
 
 
UNDER THE GUIDANCE OF 
PROF. S.CHAYA 
 
 
 
 
 
DEPARTMENT OF ELECTRONICS AND TELECOMMUNICATION 
ENGINEERING 
ANJUMAN-I-ISLAM'S KALSEKAR TECHNICAL CAMPUS 
PANVEL 
UNIVERSITY OF MUMBAI 
Academic Year 2015 –16 
 ii 
 
Department of Electronics and Telecommunication Engineering 
ANJUMAN-I-ISLAM'S KALSEKAR TECHNICAL CAMPUS 
PANVEL 
 
CERTIFICATE 
 
This is to certify that the requirements for the project synopsis entitled ‘FINGERPRINT 
BASED DRIVING LICENSE MANAGEMENT SYSTEM’ has been successfully completed 
by the following students, 
 
Name     
DANISH SAYYED 
  MOHAMMED HAMZA 
SALMAN JAMIL 
 
in partial fulfillment of Bachelor of Engineering (Electronics and Telecommunication) 
University of Mumbai, in the Department of Electronics and Telecommunication, 
Anjuman-I-Islam's Kalsekar Technical Campus Panvel during the academic year 20 – 20.  
 
 
 
 
 
Internal guide ________________   External guide (if any) ________________ 
 
 
Head of Department ______________ Principal _________________  
  
 
Internal Examiner ________________   External Examiner ________________ 
 
 iii 
 
Project Report Approval for B. E. 
 
 
This project report entitled “Fingerprint Based Driving License Management System” 
byDanish Sayyed, Mohammed Hamza, Salman Jamil is approved for the degree of Bachelor of 
Electronics and Telecommunication Engineering.  
 
 
 
      Examiners  
 
1.--------------------------------------------- 
 
2.--------------------------------------------- 
 
Supervisors  
 
1.--------------------------------------------- 
 
2.--------------------------------------------- 
 
Chairman  
 
-----------------------------------------------  
 
Date:  
Place:  
 
 
 
 
 iv 
 
Declaration 
 
We declare that this written submission represents ourideas in our own words and where others' 
ideas or words have been included, we have adequately cited and referenced the original sources. 
We also declare that we have adhered to all principles of academic honesty and integrity and 
have not misrepresented or fabricated or falsified any idea/data/fact/source in our submission. 
We understand that any violation of the above will be cause for disciplinary action by the 
Institute and can also evoke penal action from the sources which have thus not been properly 
cited or from whom proper permission has not been taken when needed.  
 
 
 -----------------------------------------     ----------------------------------- 
 (Name of student and Roll No.)     (Signature) 
 
-----------------------------------------     ----------------------------------- 
 (Name of student and Roll No.)     (Signature) 
 
 -----------------------------------------     ----------------------------------- 
 (Name of student and Roll No.)     (Signature) 
 
 -----------------------------------------     ----------------------------------- 
 (Name of student and Roll No.)     (Signature) 
 
Date:  
 
 
 
 
 
 
 
 
 
 
 v 
 
List of Figures: 
 
 
Fig No. Contents Page No. 
3.1 Block Diagram 6 
3.2 Fingerprint side circuit diagram 7 
3.3 PC side circuit Diagram 8 
5.1 R-305 Module 13 
5.2 Data frame 15 
5.3 Fingerprint sensor 19 
5.4 Serial RF Module 21 
5.5 Typical Application 22 
5.6 Interfacing UART Serial Data methods 24 
5.7 Microcontroller Interfacing 25 
5.8 LCD Display 26 
5.9 Interfacing 16x2 LCD module to 8051 30 
5.10 TTL vs RS-232 signal wave form 32 
5.11 MAX232 Pin names 33 
5.12 Data Transmission between max232 and PC 34 
5.13 Block Diagram OF PCB Design 35 
5.14 Etching 36 
5.15 Soldering 38 
 vi 
 
5.16 Soldering Toolkit 39 
5.17 PCB Layout 40 
5.18 Component layout 41 
5.19 Pad Layout 42 
5.20 Voltage Regulator 43 
5.21 8051 system 44 
5.22 8051 packages 50 
5.23 8051 block diagram 51 
6.1 Microsoft Visual Studio 56 
6.2 IDE 57 
6.3 New Project window 57 
6.4 Code 59 
6.5 Keil 61 
6.6 Keil new project 62 
 
 
 
 
 
 
 
 
 
List of Tables: 
 
 
 vii 
 
Table 
No. 
Contents Page No. 
4.1 Component list 11 
5.1 R-305 ModulePin out 14 
5.2 16x2 LCD Module 27 
5.3 16x2 LCD Module Command 29 
5.4 PCB Material 38 
5.5 Ports of 8051 52 
5.6 Internals of Port 53 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Index: 
 
 
 viii 
 
Sr. 
No. 
 Contents Page No. 
  List of Figures  
  List of Tables   
1  Introduction 2 
2  Literature Survey 4 
3  Block Diagram   6 
 3.1 Circuit Diagram   7 
 3.2      Description of System 9 
4  Component List 11 
5  Implementation of System 13 
 5.1 R-305 Fingerprint sensor 13 
 5.2 RF Serial Data Link UART 2.4 GHz 21 
 5.3 Interfacing 16X2 LCD with 8051 26 
 5.4 MAX232 Pin out and working 32 
 5.5      PCB Design 35 
 5.6 PCB layout 40 
 5.7 Component Layout 41 
 5.8 Pad layout 42 
 5.9 78XX series voltage regulators 43 
 5.10 Microcontrollers 44 
 ix 
 
6  Software Implementation 56 
 6.1 Microsoft Visual Studio  56 
 6.2      KEIL  60 
7  Application 64 
8  Advantages 66 
9  Conclusion 68 
10  Reference 70 
 
1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chapter-1 
 
 
 
 
 
 
 
 
 
 
 
2 
 
1. Introduction 
The general trend of human nature always longing for security Physically, Mentally 
and Socially. Fingerprint based security access control and identity systems are used for all 
kinds of office and service sector operations in the day today environment. Fingerprint 
System based access control is more secured as compared to the conventional swipe card or 
ID cards because of the exclusive fingerprint for every entity. 
 Fingerprint Systems have fascinated people for centuries. They have been used as a 
method of personal identification since ancient times. The two key aspects of most of the 
Fingerprint System biometric solutions are Finger Print identification and authentication. The 
process of identification tells you who an individual is, or in the negative sense tells you who 
they are not. Fingerprints Security is examined using two different sets of criteria. One way 
of looking at Fingerprint Security System is using their "Class Characteristics". 
Finger Print Security Systems can be used to get rid of so many issues such as 
Physical Access Control, Health care Biometrics, Fingerprint and Biometrics Locks, 
Biometric Sensors and Detectors, RFID Tags, RFID Readers, Road Barriers, RFID Smart 
Card, CCTV, Metal Detectors, LED Search Lights, Fire Alarm, Finger Print Movement 
Control, Physical Access Control, Optical Fingerprint Scanners, Optical Sensors, Card Locks 
Card Access Control Systems, Fingerprint Technology, Digital Fingerprint, USB Fingerprint 
Reader etc. 
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2. Literature survey 
Fingerprint System Authentication is a simpler process. It involves affirming or 
rejecting a claimed identity by matching a live template with an existing one. Most of these 
identification/ authentications are done by using Smart Card. The large growth of ID - Card 
based Fingerprint system security is wildly used in Public service applications. These cards 
are used for multiple purpose applications such as Digital parking meters, telephone, vending 
machines, ATM Cards, Digital Fingerprint Security System Identity, Personal Identification 
Verification Number etc. 
Another kind of Fingerprint System is the scanner using ultrasound. The process 
involves high frequency sound to identify a fingerprint. An advantage of ultrasound sensors is 
that they are not affected by external hindrances like dirt on a finger. Thermal Fingerprint 
Security System Scanners work by measuring temperature differences used for a variety of 
security and data-collection purposes, from identifying prisoners to allowing access to 
information or high-security areas. 
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3. Block diagram 
 
 
 
 
 
Fig 3.1- Block Diagram 
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3.1. Circuit Diagram 
 
 
Fig 3.2- Fingerprint side circuit diagram 
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Fig 3.3- PC side circuit Diagram 
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3.2. Description of System 
 Firstly discussing about Biometrics we are concentrating on Fingerprint scanning.   
For this we are using R305 module as a scanner.  This module has in-built ROM, DSP and 
RAM.  In this we can   store up to 256 user’s fingerprints.  This  module can  operate  in  2  
modes  they  are Master mode  and  User mode. We  will  be  using  Master  mode  to  
register  the  fingerprints  which  will  be  stored  in  the ROM present on the scanner with a 
unique id.  
 
 When  this  module  is  interfaced  to  the  microcontroller,  we  will  be  using  it  in 
user mode.  In this mode we will be verifying the scanned images with the stored images. 
When  coming to  our  application  the  images  of  the  citizens  will  be  stored  in  the  
module with  a  unique  id.  Citizens  have  to  scan  their  image  on  demand  by  police,  
which  is  then verified with the image present in fingerprint module and their record will  be 
updated. This  scanner  is  interfaced  to  8051  microcontroller  through  controller  enabling 
serial  communication.  By  using  this  controller  we  will  be  controlling  the  scanning 
process. After the scanning has been completed the result is stored in the microcontroller. By 
simply pressing a switch we can get the details of the polling. This project uses regulated 5V, 
500mA power supply.  7805 three terminal voltage regulator is used for voltage regulation. 
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4. Component List 
SR.NO Description Qty. Price 
1 AT89S52 1 40 
2 Max232 1 15 
3 R305 Fingerprint Module 1 3150 
4 RF data modem 2 580 
5 IC 7805 2 7 
6 16x2 LCD 1 125 
7 Resistors 4 2 
8 Trimmer 1 1 
9 Pull-up Resistor 1 2 
10 Capacitors 11 11 
11 Diode 1 1 
12 Crystal 1 5 
13 40 Pin IC base 1 12 
14 16 Pin IC base 1 8 
15 DB9 Pin 1 20 
16 Push to on Switch 1 1 
17 Battery 2 40 
18 Solder Wire 1 40 
19 LED 3 3 
20 PCB 2 50 
21 Etching Powder 1 30 
22 Miscellaneous - 200 
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Table 4.1- Component list 
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5. Implementation of System 
 
5.1. R-305 Fingerprint sensor 
 
Fig 5.1- R-305 Module 
 There are namely three functions you can call for the fingerprint 
sensor. We will see each in brief. 
 
 Add (Enroll) Function: 
Adds a fingerprint to database and return a byte of newly added ID. Return values are from 
0x00 to 0xFE.  In case of error like no finger placed, return code is 0xFF. Here 0xFF means 
error executing function 
 
 Search Function: 
When a finger is put and search function is called, it returns a matching ID if found in its 
existing memory. Return values are from 0x00 to 0xFE.  In case of error like no finger 
placed, return code is 0xFF. Here 0xFF means error executing function. 
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 Empty Function: 
When you wish to empty all fingerprint data stored on sensor you can use this function. After 
executing this function, you will get 0xCC as OK or 0xFF in case of error. 
 
 Serial Communication: 
When the FP module communicates with user device, definition of J1 is as follows: 
 
Pin Number Name Type Function Description 
1 Vin in Power input 
2 TD in Data output.TTL logical level 
3 RD out Data input. TTL logical level 
4 NC － Not connect. 
5 NC － Not connect. 
6 GND － Signal ground 
 
Table 5.1- R-305 ModulePinout 
 Hardware connection: 
Via serial interface, the Module may communicate with MCU of 3.3V or 5V power: TD (pin 
2 of P1) connects with RXD (receiving pin of MCU), RD (pin 3 of P1) connects with TXD 
(transferring pin of MCU). Should the upper computer (PC) be in RS-232 mode, please add 
level converting circuit, like MAX232, between the Module and PC. 
 
 Serial communication protocol: 
The mode is semi duplex asynchronies serial communication. And the default baud rate is 
57600bps. User may set the baud rate in 9600～115200bps。 
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Transferring frame format is 10 bit: the low-level starting bit, 8-bit data with the LSB first, 
and an ending bit. There is no check bit. 
 
 
Fig 5.2- Data frame 
 Reset time: 
At power on, it takes about 500ms for initialization. During this period, the Module can’t 
accept commands for upper computer. 
 
 System Resources: 
To address demands of different customer, Module system provides abundant resources at 
user’s use. 
 
 Notepad: 
The system sets aside a 512-bytes memory (16 pages* 32 bytes) for user’s notepad, where 
data requiring power-off protection can be stored. The host can access the page by 
instructions of PS_WriteNotepad and PS Read Notepad. 
Note: when write on one page of the pad, the entire 32 bytes will be written in wholly 
covering the original contents. 
 
 Buffer: 
There are an image buffer and two 512-byte-character-file buffer within the RAM space of 
the module. Users can read & write any of the buffers by instructions. 
Note: Contents of the above buffers will be lost at power-off. 
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 Image buffer: 
Image Buffer serves for image storage and the image format is 256*288 pixels. When 
transferring through UART, to quicken speed, only the upper 4 bits of the pixel is transferred 
(that is 16 grey degrees). And two adjacent pixels of the same row will form a byte before 
the transferring. When uploaded to PC, the 16-grey-degree image will be extended to 256-
grey-degree format. That’s 8-bit BMP format. 
When transferring through USB, the image is 8-bit pixel, that’s 256 grey degrees. 
 
 Character file buffer: 
Character file buffer, CharBuffer1, CharBuffer2, can be used to store both character file and 
template file. 
 
 Fingerprint Library 
System sets aside a certain space within Flash for fingerprint template storage, that’s 
fingerprint library. Contents of the library remain at power off. Capacity of the library 
changes with the capacity of Flash, system will recognize the latter automatically. Fingerprint 
template’s storage in Flash is in sequential order. Assume the fingerprint capacity N, then the 
serial number of template in library is 0, 1, 2, 3 … N. User can only access library by 
template number. 
System Configuration Parameter to facilitate user’s developing, Module opens part system 
parameters for use. And the basic instructions are SetSysPara&ReadSysPara. Both 
instructions take Parameter Number as parameter. When upper computer sends command to 
modify parameter, Module first responses with original configurations, then performs the 
parameter modification and writes configuration record into Flash. At the next startup, system 
will run with the new configurations. 
 
 Baud rate control (Parameter Number: 4) 
The Parameter controls the UART communication speed of the Module. Its value is an 
integer N, N= [1, 12]. Corresponding baud rate is 9600*N bps。 
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 Security Level (Parameter Number: 5) 
The Parameter controls the matching threshold value of fingerprint searching and matching. 
Security level is divided into 5 grades, and corresponding value is 1, 2, 3, 4, and 5. At level 1, 
FAR is the highest and FRR is the lowest; however at level 5, FAR is the lowest and FRR is 
the highest. 
 
 Data package length (Parameter Number: 6) 
The parameter decides the max length of the transferring data package when communicating 
with upper computer. Its value is 0, 1, 2, 3, corresponding to 32 bytes, 64 bytes, 128 bytes, 
256 bytes respectively. 
 
 System status register: 
System status register indicates the current operation status of the Module. Its length is 1 
word, and can be read via instruction ReadSysPara. Definition of the register is as follows: 
Bit Num 15 4 3 2 1 0 
Description Reserved ImgBufStat PWD Pass Busy 
Note: 
Busy： 1 bit.  1: system is executing commands; 0: system is free; 
Pass：  1 bit.  1: find the matching finger; 0: wrong finger; 
PWD： 1 bit.  1: Verified device’s handshaking password. 
ImgBufStat： 1 bit.  1: image buffer contains valid image. 
 
 Module password 
At power-on reset, system first checks whether the handshaking password has been modified. 
If not, system deems upper computer has no requirement of verifying password and will enter 
into normal operation mode. That’s, when Module password remains the default, verifying 
process can be jumped. The password length is 4 bytes, and its default factory value is 0FFH, 
0FFH, 0FFH, 0FFH. Should the password have be modified, refer to instruction SetPwd, then 
Module (or device) handshaking password must be verified before the system enter into 
normal operation mode. Or else, system will refuse to execute and command. 
The new modified password is stored in Flash and remains at power off. 
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 Module address 
Each module has an identifying address. When communicating with upper computer, each 
instruction/data is transferred in data package form, which contains the address item. Module 
system only responds to data package whose address item value is the same with its 
identifying address. 
The address length is 4 bytes, and its default factory value is 0xFFFFFFFF. User may modify 
the address via instruction SetAdder. The new modified address remains at power off. 
 
 Random number generator 
Module integrates a hardware 32-bit random number generator (RNG) (without seed). Via 
instruction GetRandomCode, system will generate a random number and upload it. 
 
 Check and acknowledgement of data package 
Note: Commands shall only be sent from upper computer to the Module, and the 
Module 
 Acknowledges The Commands. 
Upon receipt of commands, Module will report the commands execution status and results to 
upper computer through acknowledge packet. Acknowledge packet has parameters and may 
also have following data packet. Upper computer can’t ascertain Module’s package receiving 
status or command execution results unless through acknowledge packet sent from Module. 
Acknowledge packet includes 1 byte confirmation code and maybe also the returned 
parameter. 
 Confirmation code’s definition is: 
00h: command execution complete; 
01h: error when receiving data package; 
02h: no finger on the sensor; 
03h: fail to enroll the finger; 
06h: fail to generate character file due to the over-disorderly fingerprint image; 
07h: fail to generate character file due to over-smallness of fingerprint image 
08h: finger doesn’t match; 
09h: fail to find the matching finger; 
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0Ah: fail to combine the character files; 
0Bh: addressing Page ID is beyond the finger library; 
0Ch: error when reading template from library or the template is invalid; 
0Dh: error when uploading template; 
0Eh: Module can’t receive the following data packages. 
0Fh: error when uploading image; 
10h: fail to delete the template; 
11h: fail to clear finger library; 
13h: wrong password! 
15h: fail to generate the image for the lack of valid primary image; 
18h: error when writing flash; 
19h: No definition error; 
1Ah: invalid register number; 
1Bh: incorrect configuration of register; 
1Ch: wrong notepad page number; 
1Dh: fail to operate the communication port; 
Others: system reserved; 
 Why use fingerprints? 
Fingerprints are considered to be the best and fastest method for biometric identification. 
They are secure to use, unique for every person and does not change in one's lifetime. Besides 
these, implementation of fingerprint recognition system is cheap, easy and accurate up to 
satisfiability. Fingerprint recognition has been widely used in both forensic and civilian 
applications. Compared with other biometrics features, fingerprint-based biometrics is the 
most proven technique and has the largest market shares. Not only it is faster than other 
techniques but also the energy consumption by such systems is too less. 
 Fingerprint sensor: 
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Fig 5.3- Fingerprint sensor 
The fingerprint sensor is combination of R305 FP + interfacing board that can read different 
fingerprints and store in its own flash memory. The sensor can perform three functions 
namely Add (Enroll), Empty Database or Search Database and return the ID of stored 
fingerprint. 
Any of three functions can be called simply by making the pin low of the sensor or pressing 
onboard three switches. The response is either error or ok which is indicated by onboard 
LED. The response is also returned as single serial data byte. The return byte is a valid ID or 
error code. The response byte is a single byte at 9600 bps thus making whole sensor very 
easy to use. We have provided indicating LEDs and function switch already so it’s ready to 
use when you receive it. Just give power and start using the sensor using onboard switches. 
Then you can move on making external application using these functions.  
 Features 
 Easy to use 
 Status LEDs 
 Function Switches 
 Single byte response 
 Works at 5V 
 UART 9600bps response 
21 
 
 
 
 
 
 
 
 
 
 
5.2 RF Serial Data Link UART, 2.4 Ghz 
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Fig 5.4- Serial RF Module 
RF data modem working at 2.4 Ghz frequency in half duplex mode with automatic switching 
of receive/transmit mode with LED indication. Receives and Transmits serial data of 
adjustable baud rate of 9600/4800/2400/19200 bps at 5V or 3V level for direct interfacing to 
microcontrollers. This model can work with other 2.4 GhzSunrom models 1253(RS232) or 
1252(USB).  
RF modem can be used for applications that need two way wireless data transmission. It 
features high data rate and longer transmission distance. The communication protocol is self 
controlled and completely transparent to user interface. The module can be embedded to your 
current design so that wireless communication can be set up easily. 
 
 
 
 Features 
 Automatic switching between TX and RX mode. 
 FSK technology, half duplex mode, robust to interference. 
 2.4 GHz band, no need to apply frequency usage license. 
 Protocol translation is self controlled, easy to use. 
 High sensitivity, reliable transmission range. 
 Standard UART interface, TTL(3-5V) logic level. 
 Stable, small size, easier mounting. 
 No tuning required, PLL based self tuned. 
 Error checking(CRC) of data in built. 
 
 Application 
 Sensor Networks / Data collection 
 Wireless metering 
 Access control / Identity discrimination 
 IT home appliance 
 Smart house products / Security Systems 
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 Remote control / Remote measurement system 
 Weather stations 
 
 Typical Application 
When setting a RF serial data communication between microcontrollers or a microcontroller 
to PC, the RF modem is most useful and easy to implement. 
 
Fig 5.5- Typical Application 
  
 Specifications 
 Working voltage 4.5 to 9V (Typical 5V) 
 Frequency 2.4 Ghz 
 Output RF Power 1 dBm 
 Typical Operating Range: 30-50 meters 
 UART baud rate (8 bit data, no parity, 1 stop bit)  9600/4800/2400/19200 bps  
1. 5.2.5 Pin definition 
 RXD = Receive Input:  Input serial data of 3 to 5V logic level, Usually connected to 
TXD pin of microcontrollers. 
 TXD = Transmit Output: Output serial data of 3V logic level, Usually connected to 
RXD pin of microcontrollers. 
 +5V = Regulated 5V supply input. 
 GND = Ground level of power supply. Must be common ground with microcontroller. 
 Operation 
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This module works in half-duplex mode. Means it can either transmit or receive but not both 
at same time. After each transmission, module will be switched to receiver mode 
automatically. The LED for TX and RX indicates whether IC is currently receiving or 
transmitting data. The data sent is checked for CRC error if any. If chip is transmitting and 
any data is input to transmit, it will be kept in buffer for next transmission cycle. It has 
internal buffer for incoming data so they do not get lost when module is active transmiting 
data. 
When you power on the unit, the TX LED will briefly blink indicating that initialization is 
complete and it is ready to use. 
The RX LED is directly on TX OUT pin to indicate that actual data is received and it is sent 
to output pin. 
 Baud Rate Setting 
Baud rate has to be set when unit is OFF, as the jumper setting are read only during power 
up. Modifying during power up will have no effect on operation of module. To make any 
jumper on, short that jumper by soldering its pads. By default unit is supplied with no jumper. 
There are two jumpers on PCB called B1 and B2. Normally they are left open so unit is in 
9600 baud rate. Solder the two pads to make them ON so you can configure baud rate as per 
settings below 
 B2 = OFF  B1 = OFF is 9600 bps (Default) 
 B2 = OFF  B1 = ON is 4800 bps 
 B2 = ON    B1 = OFF is 2400 bps 
 B2 = ON    B1 = ON is 19200bps 
 Frequency channel setting 
Setting Frequency Channel can be used to have multiple sets operating at same time but 
without interfering with each other. The pair having same Channel setting will be able to 
communicate with each other. Frequency channel has to be set when unit is OFF, as the 
jumper are read only during power up. Modifying this setting during operation will have no 
effect on operation of module. To make any jumper on, short that jumper by soldering its 
pads. By default unit is supplied with no jumpers set making it channel#1. 
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 F2 = OFF F1 = OFF is Channel #1 (Default) 
 F2 = OFF F1 = ON is Channel #2 
 F2 = ON F1 = OFF is Channel #3 
 F2 = ON F1 = ON is Channel #4 
 Interfacing UART Serial Data by various methods 
 
Fig 5.6- Interfacing UART Serial Data by various methods 
 Microcontroller Interfacing 
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Fig 5.7- Microcontroller Interfacing 
 
 
 
 
 
5.3 Interfacing 16×2 LCD with 8051 
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LCD display is an inevitable part in almost all embedded projects and this article is about 
interfacing 16×2 LCD with 8051 microcontroller. Many guys find it hard to interface LCD 
module with the 8051 but the fact is that if you learn it properly, its a very easy job and by 
knowing it you can easily design embedded projects like digital voltmeter / ammeter, digital 
clock, home automation displays, status indicator display, digital code locks, digital 
speedometer/ odometer, display for music players etc etc. Thoroughly going through this 
article will make you able to display any text (including the extended characters) on any part 
of the 16×2 display screen. In order to understand the interfacing first you have to know 
about the 16×2 LCD module.
 
Fig 5.8- LCD Display 
 
 
 16X2 LCD Module: 
 
16×2 LCD module is a very common type of LCD module that is used in 8051 based 
embedded projects. It consists of 16 rows and 2 columns of 5×7 or 5×8 LCD dot matrices. 
The module were are talking about here is type number JHD162A which is a very popular 
one . It is available in a 16 pin package with back light ,contrast adjustment function and each 
dot matrix has 5×8 dot resolution. The pin numbers, their name and corresponding functions 
are shown in the table  below. 
 
 
Pin No: Name Function 
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1 VSS must be connected to the ground 
2 VCC Positive supply voltage pin (5V DC) 
3 VEE Contrast adjustment 
4 RS Register selection 
5 R/W Read or write 
6 E Enable 
7 DB0 Data 
8 DB1 Data 
9 DB2 Data 
10 DB3 Data 
11 DB4 Data 
12 DB5 Data 
13 DB6 Data 
14 DB7 Data 
15 LED+ Back light LED+ 
16 LED- Back light LED- 
 
Table 5.2- 16x2 LCD Module 
 
VEE pin is meant for adjusting the contrast of the LCD display and the contrast can be 
adjusted by varying the voltage at this pin. This is done by connecting one end of a POT to 
the Vcc (5V), other end to the Ground and connecting the center terminal (wiper) of of the 
POT to the VEE pin. See the circuit diagram for better understanding. 
The JHD162A has two built in registers namely data register and command register.  Data 
register is for placing the data to be displayed , and the command register is to place the 
commands. The 16×2 LCD module has a set of commands each meant for doing a particular 
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job with the display. We will discuss in detail about the commands later. High logic at the RS 
pin will select the data register and  Low logic at the RS pin will select the command register. 
If we make the RS pin high and the put a data in the 8 bit data line (DB0 to DB7) , the LCD 
module will recognize it as a data to be displayed .  If we make RS pin low and put a data on 
the data line, the module will recognize it as a command. 
R/W pin is meant for selecting between read and write modes. High level at this pin enables 
read mode and low level at this pin enables write mode. 
E pin is for enabling the module. A high to low transition at this pin will enable the module. 
DB0 to DB7 are the data pins. The data to be displayed and the command  instructions are 
 placed on these pins.  
LED+ is the anode of the back light LED and this pin must be connected to Vcc through a 
suitable series current limiting resistor. LED- is the cathode of the back light LED and this 
pin must be connected to ground. 
 
 16×2 LCD module commands. 
 
16×2 LCD module has a set of preset command instructions. Each command will make the 
module to do a particular task. The commonly used commands and their function are given in 
 the  table below. 
 
Command Function 
0F LCD ON, Cursor ON, blinking ON 
01 Clear screen 
2 Return home 
4 Decrement cursor 
06 Increment cursor 
E Display ON ,Cursor ON 
80 cursor to the beginning of  1st line 
C0 cursor to the beginning of 2nd line 
38 Use 2 lines and 5×7 matrix 
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83 Cursor line 1 position 3 
3C Activate second line 
0C3 Jump to second line, position3 
OC1 Jump to second line, position1 
 
Table 5.3- 16x2 LCD Module Command 
 
 LCDinitialization. 
 
 The steps that has to be done for initializing the LCD display is given below and these steps 
are common for almost all applications. 
 Send 38H to the 8 bit data line for initialization 
 Send 0FH for making LCD ON, cursor ON and cursor blinking ON. 
 Send 06H for incrementing cursor position. 
 Send 01H for clearing the display and return the cursor. 
 
 Sending data to the LCD. 
 
The steps for sending data to the LCD module is given below. I have already said that the 
LCD module has pins namely RS, R/W and E. It is the logic state of these pins that make the 
module to determine whether a given data input  is a command or data to be displayed. 
 Make R/W low. 
 Make RS=0 if data byte is a command and make RS=1 if the data byte is a data to be 
displayed. 
 Place data byte on the data register. 
 Pulse E from high to low. 
 Repeat above steps for sending another data. 
 
 
 Interfacing LCD module to 8051: 
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Fig 5.9- Interfacing 16x2 LCD module to 8051 
 
The circuit diagram given above shows how to interface a 16×2 LCD 
module with AT89S1 microcontroller. Capacitor C3, resistor R3 and push 
button switch S1 forms the reset circuitry. Ceramic capacitors C1,C2 and crystal 
X1 is related to the clock circuitry which produces the system clock frequency. 
P1.0 to P1.7 pins of the microcontroller is connected to the DB0 to DB7 pins of 
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the module respectively and through this route the data goes to the LCD 
module.  P3.3, P3.4 and P3.5 are connected to the E, R/W, RS pins of the 
microcontroller and through this route the control signals are transferred to the 
LCD module. Resistor R1 limits the current through the back light LED and so 
do the back light intensity. POT R2 is used for adjusting the contrast of the 
display. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.4 MAX232 Pin out and Working 
 
33 
 
Max 232 is an ic(integrated circuit) that converts TTL(Transistor Transistor logic) logic 
signal in to its equivalent RS-232c level signal and Rs-232c level to its equivalent TTL level 
signal.Thisic is very important in case when we need to make connection and transfer data 
between devices that works on different wave forms. For example, Most of the 
microcontrollers 8051(89c51,89c52), PIC(16f877), AVR works on TTL logic wave form. 
These microcontrollers have a build in UART(Universal Synchronous-
Asynchronous Receiver & Transmitter) which can send and receive serial data. Since they 
work on TTL level so they transmit and receive data on TTL wave from. Where as Standard 
PC(Personal Computers) works on RS-232 level wave form. Now if we need to transfer data 
from microcontroller to PC(Personal computer) we need to convert data from TTL to RS-232 
level and if we want to send data from PC to microcontroller we have to convert data from 
Rs-232 to TTL. MAx-232 is solution to this problem. Their is wide range where we use 
max232 but its main purpose is explained above. 
 
Fig 5.10- TTL vs RS-232 signal wave form 
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MAX232 Pinout and Circuit Diagram 
Fig 5.11- MAX232Pin names 
MAx232 has 16 pins. It requires four external capacitors for its proper 
configuration.Capacitorscan range between 8uf to 10uf and are of upto 16v. Pin names With 
functions are listed below. PIN 1(C1+) Connect positive leg of a capacitor to it.  PIN 2(Vs+) 
Connect positive leg of a capacitor to it, and make negative leg of same capacitor ground. 
PIN 3(C1-) Connect negative leg of a capacitor to it, whose positive leg is connected to 
Pin#1. PIN 4(C2+) Connect positive leg of a capacitor to it. PIN 5(C2-) Connect negative leg 
of a capacitor to it, whose positive leg is connected to Pin#4.  PIN 6(Vs-) Connect negative 
leg of a capacitor to it and apply 5 volts to positive leg of the same capacitor. 
 PIN 7(T2OUT) 
Outputs the converted TTL signal in RS-232 form. TTL signal is received from 
Microcontroller etc at T2IN Pin.  Connect this pin to Pin#2 of DB-9 serial port of your PC. 
Pin#2 of DB-9 port is Rxd(Rxd means This pin receives Transmitted Signal(data)). 
 PIN 8(R2IN) 
This Pin receives RS-232 signal as input and outputs the converted signal in TTL form on pin 
R2OUT. Connect this pin to  Txd pin of DB9 Port. Pin#3 of DB-9 port is Txd(Txdmeans 
This pin transmits data). 
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 PIN 9(R2OUT) 
Outputs the converted signal in TTL form. Signal is  recevied from Pc at R1In Pin. Connect 
this pin to your module(TTL) Rxd pin which receives the signal. 
 PIN 10(T2IN) 
Receives the transmitted signal from microcontroller(TTL Level) etc and outputs the 
converted RS-232 signal on T2OUT pin. Signal is transmitted from txd pin of microcontroller 
serial port. Connect this pin to your module Txd pin.  
 PIN 11(T1IN)          Woks same as T1IN. 
 PIN 12(R1OUT)      Works same as R2OUT. 
 PIN 13(R1IN)          Works same as R2IN. 
 PIN 14(T1OUT)      Works same as T2OUT.  
 PIN 15(GND)          Ground this pin. 
 PIN 16(vcc)             Apply 5 volts to this pin. 
 
Max232 has two line drivers. You can make connections between four Uarts at a time. 
Diagram below will clear you about line drivers, pin functions and connections. Data flow is 
clearly visible. 
Click to Enlarge the image 
 
 
Fig 5.12- Data Transmission between max232 and PC 
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5.5PCB Design: 
 
Fig 5.13- Block Diagram OF PCB Design 
 PCB making 
 
 P.C.B. is printed circuit board which is of insulating base with layer of  thin 
copper-foil. 
 The circuit diagram is then drawn on the P. C. B. with permanent marker and then it is 
dipped in the solution of ferric chloride so that unwanted copper is removed from the 
P.C.B., thus leaving components interconnection on the board. 
 
CIRCUIT 
DIAGRAM ARTWORK
PRINT 
TRANSFER ON 
COPPER CLAD
ETCHING 
USING FERRIC 
CHLORIDE
DRILLINGMOUNTI NG SOLDERINGTESTING
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 The specification of the base material is not important to know in most of the 
application, but it is important to know something about  copper foil which is 
drawn through a thin slip. 
 The resistance of copper foil will have an effect on the circuit operation. 
 Base material is made of lamination layer of suitable insulating material such as 
treated paper, fabric; or glass fibers and binding them with resin. Most commonly 
used base materials are formed paper bonded with epoxy resin. 
 It is possible to obtain a range of thickness between 0.5 mm to 3 mm.  
 Thickness is the important factor in determining mechanical strength particularly 
when the commonly used base material is “Formea” from paper assembly.  
 Physical properties should be self supporting these are surface  resistivity, heat 
dissipation, dielectric, constant, dielectric strength.   
 Another important factor is the ability to wishstand high temperature. 
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Fig 5.14- Eitching 
 
 
 Designing the layout:  
 
 While designing a layout, it must be noted that size of the board should be as small as 
possible.  
 Before starting, all components  should be placed properly so that an accurate 
measurement of space  can be made.  
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 The component should not be mounted very close to  each other or far away 
from one another and neither one should ignore the fact that some component reed 
ventilation. 
 The layout is first drawn on paper then traced on copper plate which is finalized with 
the pen or permanent marker which is efficient and clean with etching.  
 The resistivity also depends on the purity of copper, which is highest for low purity of 
copper. The high resistance path is always undesired for soldered connections. 
 The most difficult part of making an original printed circuit is the conversion from, 
theoretical circuit diagram into wiring layout. Without introducing cross over and 
undesirable effect.  
 Although it is difficult operation, it provides greater amount of satisfaction because it 
is carried out with more care and skill.  
 The board used for project has copper foil thickness in the range of 25 40 75 microns.  
 The soldering quality requires 99.99% efficiency.  
 It is necessary to design copper path extra large. There are two main reasons for this, 
 The copper may be required to carry an extra large overall current:-  
 It acts like a kind of screen or ground plane to minimize the effect of interaction. 
 The first function is to connect the components together in their right sequence with 
minimum need for interlinking i.e. the jumpers with wire connections.  
 It must be noted, that when layout is done, on the next day it should be dipped in the 
solution and board is move continuously right and left after etching perfectly the 
board is cleaned with water and is drilled. 
 After that holes are drilled with 1 mm or 0.8 mm drill. Now the marker on the P. C. B. 
is removed.  
 
 
 
 Soldering:  
Permanent connection of mechanical parts may be done by using welding, soldering, and 
gluing. Their essence is introduction of liquid phase between the parts to be connected 
(molten base metal in welding, molten solder in soldering, glue in gluing). The liquid wets 
the parts, gets in intimate interfacial contact with them arising intermolecular attractive 
forces. Then the liquid solidifies keeping the parts connected.  
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Fig 5.15- Soldering 
            Soldering is a process by which the parts are joined together using material (solder) 
with lower melting point than melting points of materials of joined parts. Welding is 
performed by melting of materials of joined parts. Glues are liquid materials that solidify as 
the result of chemical reaction or evaporation of solvent. 
Thermal conductivity of PCB materials 
Material Thermal conductivity, W/(mK) 
FR4 
LTCC 
HTCC 
 
 
Copper 
0.25 
2.5…4 
16…30 (Al2O3) 
180 (AlN) 
260 (BeO) 
401 
 
Table 5.4- PCB Material 
 For soldering of any joints first the terminal to be soldered are cleaned to remove 
oxide film or dirt on it. If required flux is applied on the points to be soldered.  
 Now the joint to be soldered is heated with the help of soldering iron. Heat applied 
should be such that when solder wire is touched to joint, it must melt quickly.  
 The joint and the soldering iron are held such that molten solder should flow smoothly 
over the joint.  
 When joint is completely covered with molten solder, the soldering iron is removed. 
Part 1 Part 2 
Liquid 
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Fig 5.16- Soldering Toolkit 
 
 
 
 
 
 
 
 
5.6PCB layout 
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Fig 5.17-PCB Layout 
 
5.7Component layout 
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Fig 5.18-Component layout 
5.8 Pad Layout 
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Fig 5.19- Pad Layout 
 5.9 78XX series voltage regulators 
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 Features: 
 Output current to 1.5 A 
 Output voltages of 5; 6; 8; 8.5; 9; 12; 15; 18;24 V 
 Thermal overload protection 
 Description: 
The L78xx series of three-terminal positive regulators is available in TO-220, TO-220FP, 
TO-3, D2PAK and DPAK packages and several fixed output voltages, making it useful in a 
wide range of applications. These regulators can provide local on-card regulation, eliminating 
the 
distribution problems associated with single point regulation. Each type employs internal 
current limiting, thermal shut-down and safe area 
protection, making it essentially indestructible. If adequate heat sinking is provided, they can 
deliver over 1 A output current. Although designed primarily as fixed voltage regulators, 
these devices can be used with external components to obtain adjustable voltage and currents. 
 
Fig 5.20- Voltage Regulator 
 
 
5.10Microcontroller 
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A microcontroller (also MCU or µC) is a small computer on a single integrated circuit 
consisting of a relatively simple CPU combined with support functions such as a crystal 
oscillator, timers, and watchdog, serial and analog I/O etc. Program memory in the form of 
NOR flash or OTPROM is also often included on chip, as well as a, typically small, 
read/write memory.  
Microcontrollers are designed for small applications. Thus, in contrast to the microprocessors 
used in personal computers and other high-performance applications, simplicity is 
emphasized. Some microcontrollers may operate at clock frequencies as low as 12 KHz, as 
this is adequate for many typical applications, enabling low power consumption (mill watts or 
microwatts). They will generally have the ability to retain functionality while waiting for an 
event such as a button press or other interrupt; power consumption while sleeping (CPU 
clock and most peripherals off) may be just nanowatts, making many of them well suited for 
long lasting battery applications. 
Microcontrollers are used in automatically controlled products and devices, such as 
automobile engine control systems, remote controls, office machines, appliances, power 
tools, and toys. By reducing the size and cost compared to a design that uses a separate 
microprocessor, memory, and input/output devices, microcontrollers make it economical to 
digitally control even more devices and processes. 
 
Fig 5.21- 8051 system 
A microcontroller is a single integrated circuit, commonly with the following features: 
CPU 
General-
Purpose 
Micro-
processor 
RAM ROM I/O 
Port 
Timer 
Serial 
COM 
Port 
Data Bus 
Address Bus 
General-Purpose Microprocessor System 
Many chips on mother’s board 
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 central processing unit - ranging from small and simple 4-bit processors to complex 
32- or 64-bit processors 
 discrete input and output bits, allowing control or detection of the logic state of an 
individual package pin 
 serial input/output such as serial ports (UARTs) 
 other serial communicationsinterfaces like I²C, Serial Peripheral Interface and 
Controller Area Network for system interconnect 
 peripherals such as timers, event counters, PWM generators, and watchdog 
 volatile memory (RAM) for data storage 
 ROM, EPROM, EEPROM or Flash memory for program and operating parameter 
storage 
 clock generator - often an oscillator for a quartz timing crystal, resonator or RC circuit 
 many include analog-to-digital converters 
 in-circuit programming and debugging support 
This integration drastically reduces the number of chips and the amount of wiring and circuit 
board space that would be needed to produce equivalent systems using separate chips. 
Furthermore, and on low pin count devices in particular, each pin may interface to several 
internal peripherals, with the pin function selected by software. This allows a part to be used 
in a wider variety of applications than if pins had dedicated functions. Microcontrollers have 
proved to be highly popular in embedded systems since their introduction in the 1970s. 
Some microcontrollers use a Harvard architecture: separate memory buses for instructions 
and data, allowing accesses to take place concurrently. Where Harvard architecture is used, 
instruction words for the processor may be a different bit size than the length of internal 
memory and registers; for example: 12-bit instructions used with 8-bit data registers. 
The decision of which peripheral to integrate is often difficult. The microcontroller vendors 
often trade operating frequencies and system design flexibility against time-to-market 
requirements from their customers and overall lower system cost. Manufacturers have to 
balance the need to minimize the chip size against additional functionality. 
Microcontroller architectures vary widely. Some designs include general-purpose 
microprocessor cores, with one or more ROM, RAM, or I/O functions integrated onto the 
package. Other designs are purpose built for control applications. A microcontroller 
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instruction set usually has many instructions intended for bit-wise operations to make control 
programs more compact.[2] For example, a general purpose processor might require several 
instructions to test a bit in a register and branch if the bit is set, where a microcontroller could 
have a single instruction to provide that commonly-required function. 
Microcontrollers typically do not have a math coprocessor, so fixed point or floating point 
arithmetic are performed by program code. 
 Programming environments 
Microcontrollers were originally programmed only in assembly language, but various high-
level programming languages are now also in common use to target microcontrollers. These 
languages are either designed especially for the purpose, or versions of general purpose 
languages such as the C programming language. Compilers for general purpose languages 
will typically have some restrictions as well as enhancements to better support the unique 
characteristics of microcontrollers. Some microcontrollers have environments to aid 
developing certain types of applications. Microcontroller vendors often make tools freely 
available to make it easier to adopt their hardware. 
Many microcontrollers are so quirky that they effectively require their own non-standard 
dialects of C, such as SDCC for the 8051, which prevent using standard tools (such as code 
libraries or static analysis tools) even for code unrelated to hardware features. Interpreters are 
often used to hide such low level quirks. 
Interpreter firmware is also available for some microcontrollers. For example, BASIC on the 
early microcontrollers Intel8052; BASIC and FORTH on the Zilog Z8 as well as some 
modern devices. Typically these interpreters support interactive programming. 
Simulators are available for some microcontrollers, such as in Microchip's MPLAB 
environment. These allow a developer to analyze what the behavior of the microcontroller 
and their program should be if they were using the actual part. A simulator will show the 
internal processor state and also that of the outputs, as well as allowing input signals to be 
generated. While on the one hand most simulators will be limited from being unable to 
simulate much other hardware in a system, they can exercise conditions that may otherwise 
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be hard to reproduce at will in the physical implementation, and can is the quickest way to 
debug and analyze problems. 
Recent microcontrollers are often integrated with on-chip debug circuitry that when accessed 
by an In-circuit emulator via JTAG, allow debugging of the firmware with a debugger. 
 Difference between Microprocessor and Microcontroller 
By microprocessor is meant the general microprocessor such as Intel’s X86 family (8086, 
80286,80386,80486 and Pentium) or Motorola’s 680X0 family 
(68000,68010,68020,68030,68040 etc.). These microprocessors contain no RAM, ROM and 
no Input output ports on the chip itself. For this reason, they are generally referred to as 
general purpose microprocessor.  
A system designer using general purpose microprocessors such as the Pentium or the 68040 
must add RAM, ROM, I/O Ports and Timers externally to make them functional. All though 
the additional of external RAM, ROM, I/O ports and a timer all on a single chip. In other 
words these are all embedded on the single chip. 
 While microcontroller have fixed amount of memory so that it is ideal for many application 
in which coast and space are critical. For example in a TV remote control there is no need for 
the computing power of an 8086 microprocessor. In many applications the space it takes, the 
power it consume and the price per unit are much more critical consideration then the 
computing power.  
It is interesting to note that some microcontroller manufacturers have gone as far as 
integrating an ADC and other peripherals into the microcontrollers. 
The main part of any body is its brain in the similar fashion the main part of this project is its 
brain which is an 8-bit microcontroller 8052. Also as brain works on the basis of the various 
neurons present inside it microcontroller works on the program stored inside its main 
program memory or it s rom. 
Also as this circuit is very essential for the co-ordination of all the other circuits so it also acts 
as the main bridge between all the other parts of the project. Microcontroller can be easily 
programmed in any of the high or assembly language using a suitable programmer. For this 
particular project we have programmed the chip by using C language with the help of 
programming tools of UMPS and then using super-pro i.e. the universal programmer for 
burning the code in the 
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chip.
 
 Features of 8051 
 Compatible with MCS®-51 Products 
 8K Bytes of In-System Programmable (ISP) Flash Memory  
 4.0V to 5.5V Operating Range  
 Fully Static Operation: 0 Hz to 33 MHz  
 Three-level Program Memory Lock  
 256 x 8-bit Internal RAM  
 32 Programmable I/O Lines  
 Three 16-bit Timer/Counters  
 Eight Interrupt Sources 
 Full Duplex UART Serial Channel 
 Low-power Idle and Power-down Modes  
 Interrupt Recovery from Power-down Mode  
 Watchdog Timer  
 Dual Data Pointer 
 Power-off Flag 
 Fast Programming Time  
 Flexible ISP Programming (Byte and Page Mode)  
 
 
Microcontroller 
 
• CPU, RAM, ROM, I/O and timer 
are all on a single chip 
• fix amount of on-chip ROM, 
RAM, I/O ports 
• for applications in which cost, 
power and space are critical 
• single-purpose 
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 Description  
 
The AT89S51 is a low-power, high-performance CMOS 8-bit microcontroller with 8K bytes 
of in-system programmable Flash memory. The device is manufactured using Atmel’s high-
density nonvolatile memory technology and is compatible with the indus-try-standard 80C51 
instruction set and pinout. The on-chip Flash allows the program memory to be 
reprogrammed in-system or by a conventional nonvolatile memory pro-grammar. By 
combining a versatile 8-bit CPU with in-system programmable Flash on a monolithic chip, 
the Atmel AT89S52 is a powerful microcontroller which provides a highly-flexible and cost-
effective solution to many embedded control applications. The AT89S52 provides the 
following standard features: 8K bytes of Flash, 256 bytes of RAM, 32 I/O lines, Watchdog 
timer, two data pointers, three 16-bit timer/counters, a six-vector two-level interrupt 
architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In addition, the 
AT89S52 is designed with static logic for operation down to zero frequency and supports two 
software selectable power saving modes. The Idle Mode stops the CPU while allowing the 
RAM, timer/counters, serial port, and interrupt system to continue functioning. The Power-
down mode saves the RAM con-tents but freezes the oscillator, disabling all other chip 
functions until the next interrupt or hardware reset. 
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 Pin Configurations 
 
Fig5.22- 8051 packages 
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 Block Diagram 
 
Fig 5.23- 8051 block diagram 
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 Pin Description 
Port 0: Port 0 is an 8-bit open drain bidirectional I/O port. As an output port, each pin can 
sink eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as high-
impedance inputs. Port 0 can also be configured to be the multiplexed low-order address/data 
bus during accesses to external program and data memory. In this mode, P0 has internal pull-
ups. Port 0 also receives the code bytes during Flash programming and outputs the code bytes 
during program verification. External pull-ups are required during program verification.  
Port 1: Port 1 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 1 output 
buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled 
high by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are 
externally being pulled low will source current (IIL) because of the internal pull-ups. In 
addition, P1.0 and P1.1 can be configured to be the timer/counter 2 external count input 
(P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX), respectively, as shown in the 
follow-in table. Port 1 also receives the low-order address bytes during Flash programming 
and verification.  
 
Table 5.5- Ports of 8051 
Port 2: Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 2 output 
buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled 
high by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are 
externally being pulled low will source current (IIL) because of the internal pull-ups. Port 2 
emits the high-order address byte during fetches from external program memory and during 
accesses to external data memory that uses 16-bit addresses (MOVX @ DPTR). In this 
application, Port 2 uses strong internal pull-ups when emitting 1s. During accesses to external 
data memory that uses 8-bit addresses (MOVX @ RI); Port 2 emits the contents of the P2 
Special Function Register. Port 2 also receives the high-order address bits and some control 
signals during Flash programming and verification. 
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Port 3: Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 3 output 
buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulled 
high by the internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are 
externally being pulled low will source current (IIL) because of the pull-ups. Port 3 receives 
some control signals for Flash programming and verification. Port 3 also serves the functions 
of various special features of the AT89S52, as shown in the following table.                                       
 
 
Table 5.6- Internals of Port 
RST: Reset input. A high on this pin for two machine cycles while the oscillator is running 
resets the device. This pin drives high for 98 oscillator periods after the Watchdog times out. 
The DISRTO bit in SFR AUXR (address 8EH) can be used to disable this feature. In the 
default state of bit DISRTO, the RESET HIGH out feature is enabled.  
 
ALE/PROG: Address Latch Enable (ALE) is an output pulse for latching the low byte of 
the address during accesses to external memory. This pin is also the program pulse input 
(PROG) during Flash programming. In normal operation, ALE is emitted at a constant rate of 
1/6 the oscillator frequency and may be used for external timing or clocking purposes. Note, 
however, that one ALE pulse is skipped during each access to external data memory. If 
desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, 
ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly 
pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external 
execution mode. Port Pin Alternate Functions P3.0 RXD (serial input port) P3.1 TXD 
(serial output port) P3.2 INT0 (external interrupt 0) P3.3 INT1 (external interrupt 1) P3.4 T0 
(timer 0 external input) P3.5 T1 (timer 1 external input) P3.6 WR (external data memory 
write strobe) P3.7 RD (external data memory read strobe) 
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PSEN  
Program Store Enable (PSEN) is the read strobe to external program memory. When the 
AT89S52 is executing code from external program memory, PSEN is activated twice each 
machine cycle, except that two PSEN activations are skipped during each access to external 
data memory.  
 
EA/VPP  
External Access Enable. EA must be strapped to GND in order to enable the device to fetch 
code from external program memory locations starting at 0000H up to FFFFH. Note, 
however, that if lock bit 1 is programmed, EA will be internally latched on reset. EA should 
be strapped to VCC for internal program executions. This pin also receives the 12-volt 
programming enable voltage (VPP) during Flash programming.  
 
XTAL1 Input to the inverting oscillator amplifier and input to the internal clock operating 
circuit.  
 
XTAL2 Output from the inverting oscillator amplifier. 
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6. Software implementation 
6.1. Microsoft Visual Studio: 
 
 
Fig 6.1- Microsoft Visual Studio 
 
Microsoft Visual Studio is an integrated development environment (IDE) from Microsoft.  It 
can be used to develop console and graphical user interface applications along with Windows 
Forms applications, web sites, web applications, and web services in both native code 
together with managed code for all platforms supported by Microsoft Windows, Windows 
Phone, Windows CE, .NET Framework, .NET Compact Framework and Microsoft 
Silverlight.   
 
 
 
 
 
 
MICROSOFT VISUAL STUDIO 
59 
 
 
Below we see the integrated development environment (IDE) in Visual Studio: 
 
Fig 6.2- IDE 
New projects are created from the “New Project” window: 
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Fig 6.3- New Project window 
 C#: 
C# is pronounced “see sharp”.  C# is an object--‐oriented programming language and part of 
the .NET family from Microsoft.  C# is very similar to C++ and Java.  C# is developed by 
Microsoft and works only on the Windows platform. 
 
 NET Framework: 
The .NET Framework (pronounced “dot net”) is a software framework that runs primarily on 
Microsoft Windows.  It includes a large library and supports several programming languages 
which allow language interoperability (each language can use code written in other 
languages). The .NET library is available to all the programming languages that .NET 
supports. Programs written for the .NET Framework execute in a software environment, 
known as the Common Language Runtime (CLR), an application virtual machine that 
provides important services such as security, memory management, and exception handling. 
The class library and the CLR gather constitute the .NET Framework. 7 Introduction 
Tutorial: Introduction to Visual Studio and C# 
 
 Object--‐Oriented Programming (OOP): 
Object--‐oriented programming (OOP) is a programming language model organized around 
"objects" rather than "actions" and data rather than logic. Historically, a program has been 
viewed as a logical procedure that takes input data, processes it, and produces output data.  
The first step in OOP is to identify all the objects you want to manipulate and how they relate 
to 
Each other, an exercise often known as data modeling.  Once you've identified an object, you 
generalize it as a class of objects and define the kind of data it contains and any logic 
sequences that can manipulate it.  Each distinct logic sequence is known as a method.  A real 
instance of a class is called an “object” or an “instance of a class”. The object or class 
instance is what you run in the computer. Its methods provide computer instructions and the 
class   object characteristics provide relevant data. You communicate with objects --‐ and 
they communicate with each other.  Important features with OOP are:  
  Classes and Objects    
 Inheritance 
  Polymorphism 
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  Encapsulation 
Simula was the first object--‐oriented programming language.  Simula was developed in the 
1960s by Kristen Nygaard from Norway.  Java, Python, C++, Visual Basic.NET and C# are 
popular OOP languages today.  Since Simula--‐type objects are implemented in C++, Java 
and C# the influence of Simula is often understated.  The creator of C++ (1979), 
BjarneStroustrup (from Denmark), has acknowledged that Simula was the greatest influence 
on him to develop C++. 
 
 
Fig 6.4- code 
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6.2. KEIL 
Keil was founded in 1982 by Günter and ReinhardKeil, initially as a German GbR. In 
April 1985 the company was converted to KeilElektronik GmbH to market add-on products 
for the development tools provided by many of the silicon vendors. Keil implemented the 
first C compiler designed from the ground-up specifically for the 8051 microcontroller.Keil 
provides a broad range of development tools like ANSI C compiler, macro assemblers, 
debuggers and simulators, linkers, IDE, library managers, real-time operating systems and 
evaluation boards for Intel 8051, Intel MCS-251, ARM, and XC16/C16/ST10 families.In 
October 2005, Keil (KeilElektronik GmbH in Munich, Germany, and Keil Software, Inc. in 
Plano, Texas) were acquired by ARM. 
Keil MDK Version 5 is the latest release of our complete software development environment 
for a wide range of ARM, Cortex-M, and Cortex-R based microcontroller devices. MDK 
includes the uVision IDE/Debugger, ARM C/C++ Compiler, and essential middleware 
components. It's easy to learn and use. 
                  The ARM DS-5 Development Studio is an Eclipse based tool suite for ARM 
application processors and System-on-Chip (SoC) devices. It supports multicore debugging, 
Streamline performance analyzer, and Linux application profiling. DS-5 is the right choice 
for Cortex-A based devices such as Atmel SAMA5, Freescale i.MX/Vybrid, nvidiaTegra, 
Renesas EM/EV2, Samsung Exons, ST Ericsson Nova, TI OMAP or Xilinx Zync. 
Keil C51 is the industry-standard tool chain for all 8051-compatible devices, it supports 
classic 8051, Dallas 390, NXP MX, extended 8051 variants, and C251 devices. The µVision 
IDE/Debugger integrates complete device simulation, interfaces to many target debug 
adapters, and provides various monitor debug solutions. 
             The µVision IDE from Keil combines project management, make facilities, source 
code editing, program debugging, and complete simulation in one powerful environment. The 
µVision development platform is easy-to-use and helping you quickly create embedded 
programs that work. The µVision editor and debugger are integrated in a single application 
that provides a seamless embedded project development environment. 
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Keil C166 development tools support the Infineon C166, XC166, XE166, XC2000 and ST10 
microcontroller families. The µVision IDE/Debugger interfaces to the Infineon DAVE code 
generation tool and various debug solutions including the ULINK2. 
Keil offer an extensive range of evaluation boards and starter kits to quick start your 
development. Boards are available for ARM, 8051, and 166 processor-based devices. 
 
Fig 6.5-keil 
KEIL includes several robust features that make project management easy. 
 Device Support - The Device Database automatically configures the tools for the 
microcontroller you select. 
 Startup Code - Startup code designed for the device you select is automatically added 
to the project. 
 Option Settings - Comprehensive development tool option settings may be configured 
by target, groups, or individual source file. 
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 Targets & Groups - Targets and groups help you organize and manage the source files 
in your project. 
 Source Files - The Project Workspace gives you visual access to your source files and 
eases many common project tasks. 
 Building Project -The µVision IDE builds your project and provides warning/error 
output with on-line help. 
 Project Workspaces - Multi-project workspaces in the µVision4 IDE allow you to 
work with multiple projects at the same time. 
 
Fig 6.6- Keil new project 
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7.  Application 
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 RTA Offices 
 Highway Patrol  
 Traffic Signal Junctions 
 Banking system 
 Unique identification card 
 Defense security 
 Door lock system 
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8. Advantages 
 
 No manual errors. 
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 Need not remember any password. 
 Need not to carry any card. 
 Very easy to monitor the track record of the citizen / driver. 
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9.  Conclusion 
 
Designing a better system for driving management so that records be maintained with ease 
and accuracy was an important key behind motivating this project. This would improve 
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accuracy of managing records because it will remove all the hassles of roll calling and will 
save valuable time of the police. Image processing and fingerprint recognition are very 
advanced today in terms of technology. It was our responsibility to improve fingerprint 
Identification system. We decreased matching time by partitioning the database to one-tenth 
and improved matching using key based one too many matching. 
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